The effects of benzodiazepines on basal and isoproterenol-stimulated N-acetyltransferase activity by the rat pineal gland, in vivo and in vitro.
The present study examined the effects of "peripheral," "central," and "mixed" benzodiazepine agonists and antagonists on the nocturnal rise in rat pineal NAT activity in vivo and the isoproterenol-stimulated NAT activity of pineals in organ culture. Administration of the central agonist clonazepam or the mixed agonist-antagonist diazepam, 4 hr after dark, at a dose of 25 mg/kg each, inhibited nocturnally elevated NAT 20 min later, while this same dose of the peripheral agonist RO 54864 elevated NAT activity. In a second study these agents were administered in vivo 1 hr before dark, at a dose of 3, 10, or 25 mg/kg i.p. and tested 4 hr after dark for in vitro rat pineal NAT activity. None of these agents affected NAT activity at the 3- or 10-mg/kg dose, but RO 54864 25 mg/kg did induce elevated activity. In a third study, all of these agents prolonged the time period for NAT induction by isoproterenol in rat pineals cultured for 48 hr before stimulation. The data suggests that benzodiazepine stimulation of NAT activity in vitro is not specific to "central" or "peripheral" benzodiazepine receptors and that inhibition of melatonin production in vivo occurs either at some step before NAT induction or is involved with the inhibition of pineal HIOMT activity.